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(54) WAVELENGTH MULTIPLEXING SIGNAL AMPLIFICATION RELAY AND OPTICAL 
COMMUNICATION TRANSMISSION LINE PROVIDED THEREWITH 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a wavelength 
multiplexing signal amplification relay which is capable of 
redoubling transmittable wavelength multiplexing signals 
in number, so as to obtain a super-large capacity optica! 
communication transmission line of a few Tbit/s and an 
optical communication transmission line provided 
therewith. 

SOLUTION: Light wavelength multiplexing signals 
outputted from an input optical fiber 1 are separated 
into light signals of 1 .3 ^m band and other light signals of 
1.55 fxm band, light signals of 1.55 jum band are amplified 
by a 1.55 fxm band optical amplifier 3, and other light 
signals of 1.3 jum band are amplified by a 1.3 jum band 
amplifier 4. These light signals are multiplexed through a 
light signal multiplexing circuit 6 f inputted into a 
multiplexing circuit 8, and compounded with exciting light 
outputted from a 1 .3 jum band Raman amplifying exciting 
light source 7. Light signals of 1.3 jj,m band are given a 
Raman gain by the exciting light source 7, whereby the 
loss of light signals of 1.3 fzm band in an optical fiber can be compensated. 
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JHRlifltJrPSKATjSn. ei£E§©i£S#8c£filifl?£ 

txT^e, ftft^SfciEjssetcA^ns. ftft^£ 

a<b[HSS6«. 1. 5 5 MmSf©ft{f <t£ 1 . 3«raff 

©ftii^^-a^u pfSTfe^A^aii^iUT^&m 
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S§8ICA#T-5. -&iS0S§8(i. *«^aftSB6d> 
1. 3 wm#7T>ii1®ffl!]ig7t 
jE7jS^ai*$ns 1. 2 ymttia©^©®^^ 

[0 0 6 0] 1. 3^mf77>iHSfflig7le«7(l 
1. 3 tim?&T-y-?>mi&*&Z.2ltZ>ftm$:G-?2>* 
©T*D. cntJ: O^ftBBS 8 TS!>®tt££-&2nfc 
ft&ft£«ft^© 5 i . 3 m m#©3fcff*ttBK3fc« 

7 7-f A'tSSSSCSilTS 1. 3um#03tfll^O/ , ?7- 
*1. S S #mf C)tOTO/t7-tHi*l:L. ttirt 

[0 0 6 1] H2ti> 3t«#^>7 — OJt7 7<AgjHE 

i 

1. 3 ttm#©Jfc«*^7-©eJ14feSM4**U 
HI. 5 5 tfm»C)tlif/W-©»i?tt*iL, 
-j*«HH:7^>W#3j»«6V»«^© 1 . 3 pLmftOftm 

31:, -jft«»-CST5v>«#©fcV»l. 3«mfO 
Jtft^tt, 1. 5 5 wm^roTt^^lCttfeLTTt^T-f 

[0 0 6 2] 1. 3 Mm#7T>«i|@ffl®igft®7K:«k 
•5?v>J«gtt, fi2lflI0«fc7 7-Y 

# i 0 &fi©@ £ * > £ U T3tt 7 r -f a* C A w 

-r*c:,!:fc:j:?>j<MHfMis$s£T*. i. 3Atm^-r7 

T>it*fMiS5l*S£Tfe«>Ett. ttl. 2^mOiS 

>ii«C «fc 0 fiij!S§©ft:7 7 -f A + T-ff *>n2>m'&£.i£ 
■5. HK. 1. 3 tfm#©#fiM»©*!£7 7'f AK«fc*« 
MifSfettftO. 3dB/kmt*D, 1. 5 5(imfT 
IMO. 2 dB/kim?&-5©Tf. ft77-f A©A:*Jft 
tlfW/W-A^CTSotfc, 5 0kmeit^(c«5 
dB©f^4T5. ffiot, 1. 3 /zmSWftfi^lC 
5 dB<7)5v>fiJf#^#xi.^ttC±0 1 . 5 

[0 0 6 3] 1. 5 5 tfm«^fii|igg§3«, a#<0X;P 
h*7A H-7 p *77-f Aifiggl (ED FA) S^JBTS 
ZttfT'ZZ. £fc, M&L-feJ:?!;:, EDFA©*i]?# 
W*tftjRftfflC->7 htfcy-f >->7 hEDFAfeffi 
ftiui^T'f, C02ig©EDFA^ffl^bt 
T. 01©2fc©l. 5 5 Mmm3tliil§i§3 <h LTffiffl 

tsetses. 

[0 0 6 4] l. 3 «m»5tii6S4tt. eUAtfT^ir 
*v72»£7 7<A4'(c&=;!raLfe77*:^7A K-7 
3t7 7-fAlt«»T»*. 1. 3 u m^Tttiitigs 4 ©i£ 
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fi#©— Wi. 1 2 8 0 nm~ 13 10 nm^feli 1 3 
2 0 nm~ 1 3 5 0 nmT^O, £fc 1 . 5 5nmff7t 
«W»3©tt4#©— 0»tt. 1530nm~15 7 0n 
m$fclJ1 5 8 0 nm~1 6 2 0nmT$5. 
1. 3#m#0»**«««l»«>tt. H«R***lr»fc»ra 
Ul OTHz«Tt>»*#£LT»E<fr*J&»S-C»*. 

[0 0 6 5] attoftttffsoftftfftttt. -e-^ 

C £ (c J; D. 1. 3 umWisJzZfl. 55nm 
10 HfT-t*l-tn5 0~6 0 nmOW»Hr***IS'r*fcft 

±E*JS#a-ewtttii«»3, 4?:^n-fn2-&T 

ilT^-SCite^liT&S. * feast. ftiHfg3, 4 
Ojjt*Il:*<t5Ctt)T«5. C«)«£K:tt, 1 £ 

4 \z &m s s ytu © a 7 - * < -r * z\ t #t- 
[0 0 6 6] gitKo&s^-«(^««-rs^s»«t«« 

20 ^5«. 1. 5 5 #m##SMB8 3*3J:tfl . 3 Mm 

[0067] VL&ftmm»m=? 5Ko^THt*#wc 

0 ps/km/nm©ft:7 7-f Att 1 . 5 5 w mtll*5 1 8 ps/k 
30 m/nm©tt*2-i***r-r*. &«#&«&«&£#&©£ 
{fcgSr&fiCiiTfRlofe'feOT*!). *3*3<k^-0. 0 5 
-0. lps/km/nm/nm ©A#£T$>&. 
[0 0 6 8] **JB»«K:«fflStlT^S*fi»1R1*« 
sH^ 5 itm^ii 1 5 5 0 n mT 1 8 ps/km/nm©i£fifl-»: 
tO. 0 5 ps/Wnm/nm ©j£g#«fcffi#4£ ; rr-i>7 7-f 
A^iff SCt^Tt?.. C©77-fA*5 0 kmg 
2|-T££. (g^SEft 1 5 5 0 nmT119 0 Ops/nm ©& 
aiS6M£^4t5. Sfe. *t*t&S£ 1 5 6 0 nm 
tCT-St. Sfi»«lil8. 5ps/km/nnilCtix^)©T-. 
40 5 0 km©77'f A^gitLTfc. SUS&fifrlftte 

9 2 5ps/nm fC^TS. £IW 
l*t*lflt'r*»*»»*Wlt* : Ftt. 1 5 5 0 ntntli- 
9 0 Ops/nm 1 5 6 0 nmT*«-9 

2 5ps/nm (OWL&ft&Z&lr Z> fc©i:fe5. iiS©?^S 
»«fffli, b*»»«Ktt>©T, i 

5 5 0 nmT't) 1 5 6 0 nmX'fc- 9 0 Ops/nm ©i&g 
MtiiotLSK 1 5 6 0 nmTte£fS#&£*&« 
L**itt<ft*. Sot, i^S5r»<h^S»ffi|ii^©i^ 

50 t^T#-5. 
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[0 0 6 9] 1. 3 umW7-?>181&RiW>&ytM7 H 

* - H T Sft S $ n -5 7 r 1* A' 5 -7 > — tf * ffi ffl "t - -5 £ 

[0 0 7 0] £&II]8&8H 3fe«^»fl:imB6*»6 0 
1 r-f /1fc**fb4ttfc3ttt**«fflra<t»fi 

Js&igft 1 ftfcft^Sfl^teai 7 T -f A 9 * £ H-2r 
ftK£i8UT^<©T. Tt&S^-Sfl-Sf©?^ 1 . 3m 
m©ft{g#te#&g£«ft^i#ffl+iiliS5©a5;b>ft^T* 

[0 0 7 1] 3tflH*#»[3K2M:. 0>Jxte*7 WfaWttiS 

*. *i§»tBII 2 tt 2 9 d B tt±0> n A h 

[0072] i3ii mm^mmy^ov^xm^n 

C43^T, 1 1 teA^T^yf /11*^(0«$I#1I 
#©5-&©l. 3 Mm#C0:ft{S^£S-iMU 1. 5 5m 
m»©3fcflMf*EWr*7*;i^. 12U1. 3«mi 
0fc$HAafc£©3£ff*§'£ES*L. fifefi©ft*t^*&>fi 
T-57WJW^. 13ttl. 5 7/im,tDStfiff)7tI^ 

1. 3 1 MmiOSSS-C 1 . 3ymf©JtiSS#Ii 
1 %*mtr?2>\h?l%yT-1rt* 15 tel. 31(imi0 30 
SifcST-1. 3^m#©3tSEfi^«fll**lH*r*a* 
Jt7T^A. 16tel. 5 7(imiDSifiTl. 55 

7tel. 5 7|imiOSfiStl. 5 5tfmf03tSI 

[0 0 7 3] COcfc^CStft^HM^W^^T?*!^* 

^Sn-SftSES^Sm^S: (1) 1. 3lAm<t0gSE 
5T1. 3Aim^. (2) 1. 3 1 MmiOfi&ST- 
1. 3tfmf. (3) 1. 5 7 (imiOSMTl. 5 40 
5(imff, (4) 1. 5 7(imJ;DSSfitl. 55m 

[0 0 7 4] 0411 #3£Bj|©fl!J©2£i6J&l8l;:«*&fi 

^C*5V»T'&iSlHlK8*A^?t7T'f A 1 Ci* AU 
1. 3Mm#5-7>«Mifflafi3t*7^6©»S*S3t 
&fi^Sfi^.h«i£75ffll;:Art} l £7T'f A 1 t^ett 
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[0 0 7 5] 0 5 11 H4<D*«#«©»£03ttflW/'< 

7 - ©# 7 t -f AeiHESift^tt y y y x- $> z> . 

HB»=*^T. 1 . 3Mm^cD^ii 

^A? — ©ggRift#tt£?SU ,6«lte 1 . 5 5timf© 
J6OT/^7-OEift#tt**l/. -^«Slte7-7>f'J 

*«»«i0>ffi*tt. 1. 3Mm#OJt«*A*«7-*«* 
*«»Offl*ifi«Ta^lC«ftr*ili:-C. 1. 3 m 
m#©#ft*Hc*#-f -5ft7 3"f y«©#»»ttCJ:*3tt« 

[0 0 7 6] 06 11 *»*©siJo**»»k:«*** 
£*{S^£«*»l»©«J£**T:/ny *BT<&*. H 
HCSr«fi*««*«l«1 , «l«»4« 01 ££#04© 
H«E^ffitci3(riT-§-5SlHl?S8S:*+at8i©m*fiSSfcte 
A^ffiiJ. ta^AM7 7-fA'l Sfcteffi^Tt^T-f 
A9fcJ*AL;fc©K:*tLT. AttiiJ©Pffl>J» T^ft^A 
M7r-fAl ttii*3t77-f /X9©H*C**IHtt8 
£JfAU 7V>Jii|SfflS!lie?t®73S^©afi^*^ft 

ttfcl;, ^©fcfct^^ffifflJiiiiBftS^j^S©® 
jg3t£— #l£T-5ttiHl!& 1 8 cniCi; OJVy 

3t7r-fAl, 9lCjfA^nfc2 0©-&^lH]SS8tc«^ 

[0 0 7 7] 07 11 H6©*M#tt©*&©*£««A" 
•7 - ©ft 7 r -f Ag2lig!ii&#i4 Sr ^-T if 5 7 T » « . 

^'A7-©EJ*4iHW4S*U ^»tel. 5 5ymSffl 

3fimfO)tIfn7-©iliti? 
t££^LTt^-5. R0*->e>t)*^<J;5lc« 1. 3mn» 
©7te^A"7-©iST*U. 5 5 Mm^roTtffi^A 1 ?- 
<nfe,T\zif%\zm®k^T^%%<D£t£Z>v>~z. i. 3m 
mftl. 5 5/imfoeS#ttSS^^*5-t^ 
W,\ztzz>. 

[0 0 7 8] 06 ©^JfcJBffiTH 7T>ttit@ffl 

sd®7t®7 ©ia*ii!i^-r-5fc«6ic. lfl^asxi 7 © 

ffl^SJtlslSS 1 8T-rMLT, P^©-&KIh1SS8 \Z& 
feLTM*«, 2flf©©ie7 l eaS7 $r^ffl-r^Ci:t)'5JHg 

[0 0 7 9] 0 811 *^Bjcoj|irffi©^IM^SitC^-5 
ft5Ifi£i£i§©#ll5££*-f0T-£>£o BBCil»T. 1 

9te0i, 04. 06ic*-r*^!^©zss^afi^-ti*i 

+ 8li§TabO. 2 0H5iMfflft7T'f AT'$>*. 
[0 0 8 0] 0 8 ©^JS^Si©7tffiMeiHSSTte. 
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0 6<&*6£»ail::i5HTl. 5 5 MmS=^tiil@|g3c73^ 

5 T H *> V» % 4 WITT -5 
^«C&S**1. 5 5 MmTre^&firtU. 5 5(imT$ 

[oo8i] *mi&&mTte, jta«ea»K:ei£sn 

*ft«**«flW©«ft|BJ|«H 1. 3tfm#Ttt»IBJ 
fif. 1. 5 5 ummT-\ttm$mzfir>T^Z. ffcfc) 

&fifi!]Ri I TUTttl 0 OGHzS lo<Z>a£*P 

rami: UTSse^nT^*. 
[0082] 01 on %.mw<D-g.\z%\\<D-£mmm\z& 
2>ytmmfc&®<Dm55.&7ik?mT'&z. 19, 2011^ 

3t7T-fA-C*4. #*JS»«T?H esw^T-f a* 
2 0fflfi|?ft*MSl. StfmffCRSUTHS. 

fttORAH, Ell 1 IC^T ioK&S. CWi^tcR 
gLfc«^ liLfcBl, 04, 0 6 ©^JS^tCiJ 

[0 0 8 3] 01211 *^0*feStffiCDglJEJgj!i 
»C«43ta«e3l»0«J«*«THT»*. 19. 2 0 

-f A* 2 0©^*ftS^«* 1. 3(tm«tl. 5 5m 
1. 04. 0 6OHJSJgJiC*3^Tl. 3Mm^^lii|S 

S4 ro^gcstte.iiTtiSjSS^SlifftsR^s tt^:€r 

SmtSSL. 1. 5 5 nrnttftm<®m3<V'&®lZ 
[0 0 8 4] El 14 (4. *%B^WSfcMlwSUW*S£^^ 

»c«*3ta«e3S»o«ififeSw-rHT**. is, 20 
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<A*2 0©¥iS*ttft$HRS 1. 55tfm«J:!3t»SC 
-fA'2 0©¥i5*$MR»ft 01 5IC*-t± 

4. me<7)mmmmiz^xytm^3, easiest 

[0 0 8 5] 01611 *&moizrz32.iz®v)nM&& 
\z&zxmmfc&&v>mtfLZ9K-?mT-&z. 19. 20 

A2 0©W?»»iSfii:©llill 01 7 ICtkTJ:? 

4. H6©**»*K*^-Ottit««3. 4©SglCg 
ltStlT^.5&S^«tt«j|5?5«^:#ftiE^«*# 

[0 0 8 6] 

1. 3 ym^0^^i^<i: 1 . 5 5 m m^coftfi^Wpj^ 

3fcSft«*#*flM»££»l/Tl. 3 wm?if -^IC 
7^>m<i&$:&Z\21t2><DT's 1. 5 5^111^0^ 
3 p.mmz&\-}Z>yf7 7-1 

*T?*«-r*ct*«-c*. ea?if****fcj!2:tffc#a 

[0ffi©W*ftSi^] 
30 [01] **i!0-ji*»*i:«««ft*I«*ii+ 

[0 2] 01CD*Jig^®lC*ttS7t{i^/t , 7-CO^7T 

[0 3] Hl©|llS»»lC«fflStlT^*3tt«^»liE 

SrTjVf 0T?&£. 
[0 4] 3(cfB?BOffifi!)*Jfi»«C«*jftfi*a«^*B« 

[05] m4z>mii&Mm<n®'£<Dftmn/v7-v>fty7 

[0 6] *»E©9J©*M»«Cfc*«***«*l«MI 

[07] 0 6<7?HSg^a8©li-&O3Jt«^A , 7— C>yt77 

[0 8] *8HOXlCttO*ttAM^ff«%a<BeaK 

[09] 0 8 ©*iS^^(C*5^^7tiSS^-Sfi^tgm 
ffl7t7r< A*©^«^»SEfti:©K«S:^T0t?« 
•5. 

50 [010] *^B^coHlCgiJfiO*M^SllC^S7 l efi<H5iS 
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[Eli] 01 0©£M#tB»cfitt*3fc««*MflW£ 
[012] **H©*fc5fcte©*lfi»l6K:**>lfcafI 

esig&©#tj&£*-r0-e&£. 

[013] 01 2©*16»ttt:4J»t*3'ie«fi*»flr*t 

[014] ^mo^tzmizm^i&mmizm^ytmm 

[0 15] 01 4©^Jfi^!tlC*JttSJtKS#a^i: 
[016] *58H©SfcKfc«©*K»ttC«*#»ft 
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[017] 01 6 0jtJK*ttK&tt&3Hfcft*Sflre& 
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